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Introduction

—— e e S s, oy St e S

At AERA’s nceting in Minneapolis 1970 a plan for a Swedish
research project was presented (Dahlldf & Lundgren 1970)., The
projecct has been finished oné the noin purposes have becen fule-
filled, but the results have also raised new quest:ons. At this
nceting the outcome of our projeet will be presented in two vays.
Ir the invitational address tc the meubers of Devision B profes—
sor Dahllof will discuss the conscequences of our theoretical
thinking for educational research. In this paper I will present
the nain theoreticai nodel, the points of enpirical verifications
and the theoretieal interpretations. On onec hand this paper is a
brief sunnary of a2 final report (Lundgren 1972) fron the project.
On the other hand it alludes to sone lines of thought which are
theoretical developnents for future research. This latter aspect
will be nore analyzed and presented in a loter report (Lundgren
1973). In sone respects this paper may be looked upon as a link
between a?final report fron a finished project and the plans for

a new project,




Chapter 1. __The framing of the problen S

The history of sciences con on a cursory level be deseribed as

& developnent, starting in qucestions on things of far distance

to man and going over to questions on faniliar phenoriera and
cveryday experiences, In wondering about the distant and thc
uncontrolled are questions formulated which give birth to science,
This perspectivc gives onc dinension in exploining the formelized
theoretical level for natural sciences in comparison to soeial
scicnces, But even within a science it gives sone hints for a

description of the internal dcvelopment as well.

The central phenomena in cducotion -~ teaching - is in one sensc
the most unknown and in another sensc the post known. as it is
norc difficult to ask reclevart and theory QQriving questions
around fanilior phenomens than around wrfaniliar ones; theories

on teaching arc often built on weak empirical fundonents. liony
theoretical nodels have boen fornulated fron different nesuwapiiocns
about man and society, licdels, that with few cxceptions are pres-
criptive. But even prescriptions nust be based in an understanding
of the phenomena to be changed, This understanding is often hidden
in assuaptions based on personal expericnces and perceptions of
teaching. This is one of the ccentral problens for the developuent

of education 2s a scicncec.

The demands for comprehonsive and cnmpirical theories on teaching
forn a point of interscction betwecen two areas within cducation,
curriculun theory and classroon discourse analysis. (cf ILundgren
1972, p. 19~80)., In order to nirror our basic thinking I will

very briefly touch on somec basic problems ond notions,

Curriculunn Theories

A survey of curriculun theories is a thorny undertaking (ef
Beauchonp 1961, 1968, FPoshay & Beilin 1969, Johnson 1957). The
field suffers from a lack of accurate definitions and a laczk
of comnon nomenclature, A series of theories within the social
scicnces, when placed in an cducational context, have been col-
led curriculun theorics. The problen is even nore troublesone

when naking international ecomparisons, when abstracting over
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the genercl cultural development (c¢f Bellack 1959). In order
to identify the critical points frca our aspect I will just point

on sonc features within curriculuw: theories developed in Us.M. The

rcader should have in nind that this discussion is done from the
licrizon of an European rescarcher. In order to identify somce lines
of thought within curriculum theories I will first touch on the

notion of theoxy

In a theory, we abstract and reduce information ~ »ecduce various
¢vents to concepts that cexplein how the events are interrelated.
As an abstraction, theory is dependent on how well the various
concepts arce delinited and on how unanbizuous they are, as well
as on to what cxtert the relations arc formalized. (cf Kerlinger
1964, p. 11, 1969, p. 1127, Brodbeck 1963).

whot distinguishes one theory about a phenonenon from another

is the way of looking cn the siructurc of the phcnonmena. On one
hand we can define the structure throvgh describing its parts and
cxplaining the relation betwecr. the parts. On the other hand we
can dcfine the structure as a system of tronsformations. The first
way is represented nost within bchavioral scicnces (ef Zetterberg
1965) . The other way is the essence of structuralisn (ef Picget
1968). For the sake of this discussion it is easiest to start with
the first notion, I will later on develd>p the discussion over %o
the other notion. The central concepts then distinguish different
theories fron cach other (cf Russcll 1948), These concepts could
be called niniterns (Zetterbers 1965). If a tacory is enmpirically
verified, the niniterms uust be expressed in observaiionzl variab-
les ~ strategic variables (Aliardt 1970).

We nay consider two further aspects of the concept of tiicory.
Bach theory is intended to cxplain onc or nore cxpericnccd pheno-
nena, Thus, the theory determines how the phenouena shall be in-~
terpreted, that is, that o theory sets forth not only the rela~
tions postulated as cxisting between different concepts, but also
the neaning or value of thesc concepts (ex Radnitzky 1968 b).
Another ospeet is to regard theories fron the standpoint of the
nethod used in setting then up (ef Rudner 1966). Sinply stated,
we nay here speak of two different scientific traditions for
gaining knowledge (cf Rodnitzky 1968 a,b) - a hunanistic and

a naturalistic tradition,

l ugian ws w407
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By ecurriculun theories I will herc on :ican systemasic relations
between different concepts ns to why the teaching shall have o
certain content and why it shall be corried out in o certnin way,
Thus thec curriculun tells vhat the teaching shall i~clude and how
it shall be carried cut, o currienlunt theory is the rntional cx—
planation of why. From this standroin® onc way of surveying the
literaturc is to start on a meta level, Herrick & Tyler {1950),
Bcauchanps (1961, 1968) and canson (1967) have briiliantly doue
this. Their surveys ore conceptue analysis thol bring out ihc
conponents on which o curriculun theory should be based. Likewisc,
Mnecein and coworiters (1963) have built o nodel haned on ccneepts
taken from infornmaticn theovry tad system iheory, But thoesc works
do not attempt to explain liow curricuvlun planncres "prcfabricate"’
the concepts and how they are interrclated. Another way of app-
rcaching the problen is from the standpoint of theory building and
thereby on an epistinolosical level. On an abstraect level I will
herc allude to two groups of theories. One cpprcach is through

the valucs underlyinm curriculun decisions, which reprosents a
nore huncnistic tradition, another is by way of actual informa-~
tion on how people bchave and why, wvhich represents o nore natura-
listic research tradition. I will call thcsc approaches philocop—
hically oriented theorics and theorics based on behavioral scien-
ces, in order not to cxeluie other fundanental ways of approaching,

but to indicatc the cxi:zting traditions.,

The philoscphicolly oricented theories (cf Lundgren 1972, p. 31)
arce based on assunptions as to value and use deductions to arrive
at a progran, This linc is represented by prescriptive normative
theories (c¢f Dworkin 1959, Crenin 1961). The usual way of descri-
bing these theories is to describe the concrete types of curriculun
they have led to (ef Sandven 1949, Strormes 1954 and Harbo 1967).
asnother path is to scek out the basic theoretical pzincirlcs they
follow (cf Wynne 1964) or the purcly philosophical .currents they
represent (cf Brameld 1965, p. 21), Since Dewey's tine, o nass of
philosophically oriented theories of this type heos sprung up.
Braneld’s (1956, 1965) reconstructionist curriculua thcory, Brou—
dy’s (1961) "recalistic" theory and Phenix’ (1964) scicr.ce oricn-
ted theory arc three cxamples of different types of theowry pre-
scnted during the past two decades (ef Bjsrndal 1969).
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J¢ shall leave aside thce cssumptions of values these theories
build on, conéd conceuntrate ¢n the wderlying principles for the
deluc T The assunptions cone from an anclysis of the sceinl
vltural enviroment of which cduention is a part, or fron
hasie ideus cn the structurce ond rieening of kmowlcdge. Yrox these
cr o otioms, the theories arc forrned ns logical nanipulations of
The given assunptions, The assuriptions nay be true or falisce, tut
the theory stands oxr falls with the process of deduction. ut vitn

very Jow cxeepiions in nost works thir this field the baciec ag-

vl
N

L

sulipticns arc neves clearly given, Nielsen (1970) has sharply cr
tizcd ost theories of this type oxactly on thic basis. "Dutb as-
sunptions that are to form the basis Jor pedogogic conscquences,
cre haxdly ever so well defined that any wnonbiguvous conclusions

can be drawn fronm then!, (ﬁiclsen‘1970, P. 25).

Another basis for critically cevaluatir; (hese thceories is whcether
they are relevant for educational planning today, cnd their possi-
blc inportance for changing the orientation of education. If we
regsard the curriculunr as a part of thce cnculturation process of
the society, they scem relatively difficult to imply. Education
has changed neaning anc its orientatior is steered by politienl

values.,

This change can be desceribed on fwo levels; a sceicl (ef Coonbs
1967) and an ccononical (Deniscn 1967, Blaug 1966). An increasing
part of the resources of sociciy arc allocatcd %o cducation. This,
in tur1, has led to a nore corscious planning of the cducational
systerz as well as ‘to demanis For functional theories on which

revisions and reforns can be bascd (cf Dakllsf 1971 b).

This change in the popular concepticn of education naokes the philo-
gopiical oricented theorics scenr rather to be contridbuiions to the
debate on social and cultural problems than scientific theories.
What is needed ore analyses of the expression that political deci-
sions find in different curriculun progrons, as well as cnpirical
analyses of the demands now nmade on curriculunm content (ef Dahilsf
1963). Such cirtical analyses pust take up not only the Process

of deduetion built on political eveluations. They nust also ano—
lyzc how differcnt resources offer alternatives and how +thesc al-
ternatives can be measured agoainst the evaluation. In turn, this
recessitates information on how different resources linit the

pogsinle direcctions the teaching process nay take,
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The seconld group of curriculurn: theorics are a nmixed group duilt
around prineiples for earrying out the teaching. Bjsrndal (1969,
p. 85) in a survey, calls tac: "rational thearies" and points out
that during the past two denades curricula have been decply in-
fluecnced by theorics developed in ncighbeurins~ sciences. “Tter

the school reforms of 4he late 1950’s (ef Goodlaa 1964, 1965),
this type of curriculusn thinking has doninated the f£531d (ex Pas-
sow & Leeper 1962, Henil 1964). As for more comprri.ensive thceories
or nodcls, the work of Tyler (1950) and Taba (1952, 195:) anave
becen of basic inmportance, Thesce theories often criginat. in various
2sychological theorics on processes of learning and cogiition. A
curriculurt thus springing from this well cultivated ga-den :ust
include both the basic psychological theories and a fw.d of lowcve
ledge naking it possible to transplant ther to the school yard,
The basic question is whether this transformation is possible (cf
lMacDonald 1965). Nusurclly it is pcssible, as long as the teaching
situation is not linited by tine and includes only une teachoer

anl one pupil. If this is not so, the recommendations nust be nade
in rclation to mowledge as to how teaching is formed when it in-
volves nore than one pupil and the time available for it is lini-
teds Since teaching does not permit unlinited tine and onc~teacher
-~ one-pupil reclotionship, this typce of nodel nust, if it is to be
developed into cducational theory, be cxtcnded ". the help of

o wmodel over relations between factors that fou .e teaching
process (ef Smith 1967).

The need for conprehensive and enpirically bascd theorices is z2lso
clearly felt by nost rescarchers (ef Goodlad 1960, p. 196, Fcshey

& Beilin 1969, p. 276, Hewthorne 1971, Eisncr 1971). Ve nny nlso
ask: what influcnces hove differcnt curricuvlun thecries axmd tluc-.ries
cn learning had on instruction in the classrou:n? Obvicusly ey
iave been dimp. rdant but e ansvcr given by Hoetker & Ahlbrand
(1969) iﬁ their analysis of teaching during the half century gi-
ves 2 pessinistic vicew, Onc answer sccens to be possible to base
in”the fact, that nost thcories with few exceptions are not enpi-
rical tested. Insteal; they have bcen built on different hidden

assunptions of what tenching is (ef Jackson 1966).

Iducatioral research hLus a long empirical tradition for studics
on the effects of different treati.nis (ef Canpbell & Stanlc)

1963), and for analyses of individuasl differsnces and learning
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nethods for how they arc o »¢ feseribed. ATI-mes.arch (cf
Ceunbooh @ Saow 1969, Jracht 979, Gustafsson 1971) wave

fcaotiner point of depantire acised the questic o

21alyzing the teaching process (a2 Xelics 19730,

. tieal approach. Tals ds the hv® <f the mastor, o1¢ $hewe i

L

i Sat 1o get satisfactory cocliies we sy tans cmoir T Licune-
|

L vhere I want {0 fit in ¢vx general ncdel ond appreteii.

»

Classroon Discourse JAnalysis

The nain problen dees no% Lie in the descriptio:n Jer se.
Deseriptions of teaching does no’ nove us away fron rreserip-
tive nodels, if not tire bnsic relations between theory and
obscrvation iz exglained (cf Gowin 1972, Seriven 1972), Tuis
basic problenm conccerns what purvosc sciensific thecriss are
soing to serve as well as vwhat ideals of science we oXe

aining at.

Ve have a very strong cnpirical tradition in vhich teaching;
processes have been erpiricelly studicd., This resoarch 1ine
has developed from diffcreat purposes and different needs.
Very carly the evaluctive purpose has been basic (c¥ “edley
zel 1963) and steering, This notive has been centyal and
hag nlso turned the practical implications early toward tcucher
cducation and training (cf Anidon & Hough 1967, Flanders 1970,
Suith 1971, Gage 1972, Dunkin & Biddle 1973). The developuent
of {ifferent systens for anaclysis has nainly been nourished
fren existing research lines within psychology ard socisl
psychology {cf Thelen 1951, Bellack 1967, Vestbury & Bellnclk
1972, Dunkin & Biddle 1973). Other resecrchers have locked
upon classroon discourse cnalysis as irstrunents to bridgec
the gap between philosophical aud psychologicol +heories orng

edueational practice (ef Smith 1967, Smith & Meux 1962),

Surveys of rescarch and systens for analysic are nany {eF Hub-
hall 1970, Sinon & Boyer 1970, Westbury & Bellack 1372, Gare

1972, Lundgren 1972, IicHaughton 1972, Bellaelk 1973, Tunkin

ERIC & Bigdle 1973).
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.o L8 that nost studics have boor soser
civisiie (ef Xolakowski 1970) notisas 2boud the »elation huzoman
Lol o obsue Laenenren bl o5 have Tet.el o T Y0 e
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Coclinizal ymooacns Lor obgervation., Ir oxder Soowilerston’ “hy,

cerinic oysaaae of onail sy bave hern rudli cwvowa! corindl cone
&, . o e Fad .. . R L1 P - NP .
TIPSy QLo g uxten forduc To0 trteln Lafiuvencoer el Lo aerde. aend

Toacanant waklin various rascorch grouns. I will moto o2 ur dor ¢a
0)posive pesition in thie relatior beiween dheory wu' iservailon,
ir wivien Tthora s no wor in vhiehr cic ean legiticedcly Lalim L5
the disproof of onc erucinl thoeny by chzervatlone ‘eseribod in

whe lansucge of anothex", (Seriven 972, p. 118). Bus I will ce-
centuate in the discussion this comdlex ureblen, hielr cbvicusly
ieplicates thot cvery wescarcher has o explicitly Cesceribe the

theoretical assumptions thot 2 priori lie before any obscrvation,

This pinpointing of the relagicn between sheory ond observation

1means &4s & ¢onsequence that an analytical discussicn of rescorch
lines nmuss contcentrate on basic theoretienl noncerts., 1 or. hore
forced to cbneentrate tiuc discussion and will thercfore just xring

in two basic different research i‘nes.

On one hond we have an overwhcluilyg nass of studice with otszrve-
tion systens based on psychological and social psychological con~
cepie and theroby theories. Ashmer & Gallogher’s (1662) study
iilustrates a psychologically oriented study. The approach uucd

Ly the Stanford Group (Gage 1972, Gage et al 1972) represent a
*asic reductimistic ideal that principally can be classificd

ints tkis group. ¥e have twe rescarch lines based on social psycho-
~vgical thceorizing., On one hand we have intceraction anclysis, which
wnarate Srom the Chicago school of thougnt and hes been succes-
sively developed by rescarchers as Anderson (1939), Wi.thall (1949),
Plonders {1965, 1970) and Anidon (Anmidon & Hough 1967, Andidon &
Huntor 1967, Amidon 1970). On the otacr hand thers is one linc
hased on dyadic analysis and role theory {Aduns & Bidéle 170,
¢ood & Brophy 1969, Power 1971)

The sceond nain group has ancther theoretical base., This res2areh
§ represented by ftwo groups of rvescarchers; Spith & leuw

i
{1962) and 3~liack ct 2l (1966). Snith & lieu: have another pox-

far)




-8 -

spcetive on the role of the observation gystens. Insteald of
biilding the systen fron o priori acssunptions taken over fron
other scicrees, they try to build up a theoretieal Lrance, fron
whaich lcads a more structuralized way of deseribing tenchirg,
The ninin tosk is to identify acts and operations which ~ive a
logiecal acaning to tcachin;. Teacaing is lookeé upon as o social
nhcnionenon (cf Vestbury 1972) ~ o systen of acts with an agent,
a 0al, o situation and factors that to some extent control the
situation. With thesc conzepts as niniterms a nodel is built
which coneentrates on deseribing hew the teaching structurc ié

dcveloped ac o conscquence ¢f the acts of the agent.

3ellack et al (1966) nave a sinilar basic idea, but axc stoasting
fron the ccneept of gonc (Vidtgenstein 1958), The structurc of the
teaching is here Y :erill) in termis of rules. In both thesc ideas
I will intcrpret the inpetncs of o structuralistic thinking in
which the teaching is loXkked upon as a serics of tronsformations
(cf ®ioget 1968),

A further developrient and integration of thesce works points also
in @& dircetion, which is apprcaching on o cursory level the ideas
developed within social antrrpoly (ef LeviStreuss 1971), Very
closc to this is a morc linguistic approach, which has been tou-
ched upon by Biddle .: Adans 1970 (cf also idans 1972, Bichel
1972, McNaughton 1972).

Thesc two basic resenrch lines are fronm ny point of view inpor-
tant to kecep scparate, and I will later on return to sone further

distinctions of conscquence for our nodel.

During the sixtics studies in classrcon teachirns; process incrca-
sed very repidly. In sonc respects the expecictions were verys op-
tinistic (ef Gage 1972). The nain relations to te establi~hcd were

between on onc hand presaze variables and the process and on the
otliecr hand process variables and outcore (ef Dunkin & Piddle 1973).

The descriptive conparative studies over time and school systens
(ef Hoetker & Ahlbrand 1959, Bellack 1973) seen to have given birth
to the nost intercsting questions. The supnaries made over relations

between groups of variables are nmore frustrating (cf Rosenshine 1970,
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Rogenshineg & Furst 1971, Resenshine 1572, Gage 1972, Duwridin &
Biddle 1973). In lack 2f coumion basic concepts the stulies are
dirficult to compare, and when possivle to compare, th: results
show few ccnsistent patterns. The reconneadations for sulving:
this dilenpa are nany (ef Kollos 19335). Gage (1963) ail ver

e ":7 arguc for higher conceptualizaticn of the zatterns of
thinking. But in sumnin; up the consequcnces o pessiizistic tonc

(Gage 1972) apper . Ylanders (1969) points on the Sret Shst

(O]

&
sicet studies hithertc ore -.43 -~ foevox™. cive~o v Fpor T oormerage
projects cxist., The thcorctical discussion has nestly been con-
centrated around the reletions between the concept of tcaching
ané the concept of learning, A rcductionistic view of tecaching
noe been doninating. Snitk (1951, 1962, 1963, 1967) points on the
cffeets of this perspeetive in which the social phenoricna of teo-—
ching is reduced to n behavioristic perspective. Xonisar (1968)
exsues fron 2 logical standpoint that tcaching always is cining
towards iearning, e Ciellan (1972) has pointed on the relevonce
of the tern cnds and necns. Westbury (1972) orsucs brilliantly
for sceing this discussion on two levels. On onc level the teo-
ching process must be louvked upon as a social phenoienon, which
rust be studied in its own risht. Lundgren (1972) scparatcs ana-
lytically between two types of processes -~ external processes ond
internal processcs that neans that the pﬁpil in one respcet st
bc luokcd upon as a part of a wholc, and in another respeet os

a whole, possible to analyze int» different processes. In its
turn this noves the question of rcduction away from tho sccnc.
Zwo models for explanations must be built that are conplencntary,
but are not built with the samie ~initerms. A theory based cn

lcarning process gives no base for explaining how the studeat

through existing francs, goals and rvles is exposed for lcorning.

Another critical discussion has centered around the dosigns and
the statistical methodology. Travers (1972) argues for nore ox—
peri:ental studies. Jackson (1966) in his theoretical distinction
between preactive and interactive pnases gives arzunents that are
contrary. On the samc hand these distinetions and the further de-
velopilent nirror quite another perspeetive in which the undorstan--
ding of the process is more underlined then o nere deterninissic
planation. Rosenshine & Purst (1971) give four suggestions for

nethodological improvencat.,




Aruitoxt provided by Eic:

ERIC

- 10 -

In sone respects a rescarch tradition has been essablishod

that fron ny point of view secens tc move us away from the bogie
theorctical questions and turn us into a acthodologicel discus—
cicn in which the pacnunena of study is los%. The basic questions
are cn quite cnother level. Just to toke onc exaomple: are the
cavegories used possible tc gquantify? Is the verbal utterance for
persor A in situation 1 the sane os ubtcrance for person 3 in
situation 1 or situaticn 2 or for the sanc person the moment aftor
the first utterance? In relaticn to eriterics Jor Juasing eopni-~

tive sinilarity, they ore nct the sauc {ef Naess 1964),

To a great extent the intermal critizisn o rescarch and SV~
gestions for future rescorch nirror clearcst tac basic ideas cbout
the phenorienc under study and the rules £or research, In the sease
Yuhn (1962) uses the concept paradisn we can here identify very
sinply paradigns. The rescarch follows certain paradigns o2ad the
esearckers thereby have, what Vittgesstein calls aspeetbiind-
ness. Gage (1972) asks just this question; if not the dcveloiznent
within this field is following a hidden basic ides or a scicntific
paradign (ef Kuhn 1962) that cre giving o folse perspective of the
phenoncna, But he stops here and interprets the noticn ¢f seion-
tific paradign in the sensc of on internal rescearch paraiisms.
The recomendation he gives is, as a consequence of tais, te nore
strictly follow cxisting paradisns, Instead of recour:cading ana-
lyscs of basic principles ond basic lires of thought in oxrdcr to
digcover the weak points und nake a break through possible, he
refers to the way the natural seicnces have gone into deeper and
Tiner elenents. In fact, some naturcl sciences are going onotzer
wey back and up (ef Vaddington 1971) in order to create the basic
systens and nodels, The presernt situation has different canses,
that arc difficult to map out. We have also sinplified thc dis-
cussion in order to just pinpoint the critical and strategical
problems. I will just 2llude to three characteristica within

existing research,

On the first hand the doninance of Jilerican research has cstab-
lished certain normotive clenents. Elenents that never have beer
pointed out by the rescarchers, This has led to the faet that
systens for analysis an scldom based on any explicit given nodcel
and therel'y 'Ydoes not sten from any intrinsic quelities oi be-
havior, but rather is arrived fror the noral oxder »f .nerico:
culture", (Walker 1972, p. 41).
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On thc seeond hand nost stuldies with few cxceptions (ef Jackson
1966, Snith & Geoffrey 1968, Snmith & Meux 1662, Bellack 1973),

have been pure enperistic, This cnpiricisn has turncd <ut in two

wvays., OCn one hand through the uncomplicated ideas about tic rela—
tions between theory ond obscrveticn. On the otber hand the rorua-
tive role that has been ziven to psychology and sceial psycholesy.
The problens of inquiry have oJtcen been derived fron psychclogical
and sceial psychological thecries ani thus the concents uscd hatvc

only indirectly a pedagogical relevance,

The third point for Jdiscussion is iinked o the two for:cr cxnd

can be labeled ~ the implicit cmplanation, Most researchews linve
started with an inplicit explanation derived fron the didnctical
tradition and hidden in thc concepts used. Changes in systons for
malysis scen often to have been done in relation to implicit eri-
terias, in rclation to wiiat the rescarchers think teaching is or

is notv. These three sinmnly stated choracteristica an forning: the

The research situaticn scems te need o step back and nore careful
analyses of what has been done, and why, and to what purpose, than
t0 new rccomnendations for another correletional fishing trin. To
sonte extent tre cristing trends in the discussion can be descri-
bed with an analogy taken fron Koestler (1967). "The situation is
sinilar to building a cathedral out of a nass of brigks snd asiing

for better cut bricks than for a blue-print®,
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Chanter 2, The ouslines of o theory

e tuneoretical nodel Is on 2 hich level simple. Danllif (1967 a,
{¢f Dahllsf & Lunld_ren 1570,Dahl-

1971) hes stated the basic ideas
1). We show its threc conpoxzenis in a

16f, Lundgren & 3160 197

varadign:

2 Teachiing Learaing
ractors > rroecess > Juseone
b | —— l |

This paradisn expresses in o peneral woy the reloaticns waiceh
prcbably have guided nost cducational plamners. Tae differcence
between this nodel and cthers lices naturally in the definition

of the concepts and the assuned reletinns (el ILundzren 1972).

Our basic assunptions arc given in the notions on the Scoching
process, The teaching prccess is a stecred process. i process
nade ¢f trensformations hoaving a position in tine and o prolon-~
sation in tince. The key concepts are transfornation, $iue and
steering. A structurcd activity has always the form cf 2 trons-~
formaticn system, Thesce transformations are regulated by rules.
These rules in their turzn arc consequences of two nmain factors,
Tne framcs given for the situation and the goals for the process.
¥ith Zranes I nean Ffactors that linit the process - the orpaniza-
tion and size of the student group, physical locations cte. One
nain factor that it is nccessary to discuss separatcly is the
tine frame, The goals of the teaching steers the direction of the
process and can in sone aspects be described as franes (Iundgren
1972, cf Kallos 1973) cven if this scens analytically and pcda-
sogically unwise (ef Dahllsf 1971 b).

fron these basic distinctions we can develop our model in the

following way:

Ao The tcaching process is a systen of transformationc follow-
ing a get L rules.

B. Thesc rules arc consequences of the organizational francs
and the tinc frane,

C. The neaning of the actions which define bthe tronsfor:ations
are steered by the intention of the participants and thereby

by the goals,
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This ncons that 1ne relatici vetweun fremes and process coannni

be scen in a pure deterninictic woy. The franes stecer to sonc
cxtent the rules and nake o procesc possible to exiss or ot oxist,
but from a set ol frames we ean just prediet tihe mvwles, net the
actual process. In using the analeogy wish a gumce woe cown see thic

france as give birth 3o sonme general .l os. How the actucl soane

-

develops within these iuwles is awosither guestion, In answerir: that
question we have to analyzec the neaning o the gavic. what »urposc
the jlayers hove. The other stecring aspeet isr thencfcore the joal

of the teaching process.

In applying this perspeetive w. coile very close to nn conis
gical idea within linguictic (dos S.ussurce 1916) and social anthro-
pPoOLOLY (Lev1~Strauss 1962). W2 eaa here tall about two lavels oc-
cerding to de Savss' reo, "language" and "parolce!. Langege is the
level on which we describe the rules. To follow thesce rulces does
not inply that I an a "good player®, On the ¥paroloe" leovel we can

talk about noxe neaninsfvl ox effeetive waye of using the rules.,

In sccing the relations between teaching nrocess and learaiag
outconie we have to analyzc differences on the 'Yparole! level,
That necans, tkat we have beth to lokk upon the relation between
parts of the process,; but also on the process os a vhole. ow the
different transfornmations correspond to goals and to the inten—~

tion of the actors.

Tc analyze why Bobby Ficcher, just to take a concrete iilustra-
tion, is a norc cffective chcek player than Spasky is not a ques-~
tion of locking on the number of difrercnt noves, it is nore 2
question of how a strategy is followed, how different ports arc

developed and the purposcs ond intentions with each move,

In sccing the relation between teaching process and outconc on
this level we have algo cone basic truistic assumptions about
lcarning, which neans that we assunc that learning-takes tinc
and the person that is lcarning nust be exposed to some inZorma-

tion,

This discussion does not give a total formalized theovy, but o
sct of concepts and interrclations between concepts that enn be .

analyzcd on a enpirical level,
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P¢ siuplify I conerctizise the discuscion in Tip. 2
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Fiz., 2. Paradign over rclation between rules and neaning in

rclation to franc factors and learning outconc.

The actors of the process have been indicated within the peradicn,
The problen with representing theorctical ideas in paradisns is
obviously shown in comparing the discussion and its implications
with fig. 2.

The tested nodel

The next step is to find the strategical variables and to conere-

tizisc the riodel in order to nake it possible for enmpirical vexri-

fications.

In the coning discussion there will be sone inconsistent parts.
This inconsistcnce is on one level @ue to the problen of sclec-
ting; strategic variables in a complex systen, A nore obvious rea-
son on another nore practical level is the research process it~
sclf. The theorctical idcas herce presented were to sonc cextent
before the enpirical studics, but have to sonme cxtent been deve-

loped by thec process. This will be clearly demonstrated in the
Tollowing.
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Tirst step in scleeting siratesical variables will be in

the frame factor ;reoup. Ve will herc usc onc varable - “he con-
posiltion of the seaching group. The reason why gzoes bacl to the
]

tareinge of our rescarer,

Tic basic model was developed as a conscquence of a critical
overvicew of rcscarch on ability grouping made by Dahlist (1407, a,
1971). He found shot rescarch (cf Hecthers 1969) had follewed o

vory simply paradign, in whiech the composition of the class had

been the independent varicble and simply tests of knowledse the
lepedent variadble. Iiv centent validity studics in reloti to
Hile actual teaching process werc done. In having cccess to data

of <he tine for different curriculun wnits, Dahllsf could reana~
lyzc onc carlicr stuly (Svensson 1962)., The results show o very

narked pattern and great daiffercences betweern various groups of

oupils. The interpretation of this study was turned over to o

alscussion of the rclagion between frames and procecses (Dahllst
1971 a,b),

In sxder to further develop this basic nodel we (Dahllof ¢ Iund-
oren 19703 decilecd tc concenirate on the comiposition of the class
in relation to abiliity as the first franc factor.

On sho process side we found it nccegsary according to our hasic
theory to both follow the process for a long %ine on a nacro level,
as well as to fellow tie teaching nrocess in nore detall in the

single classrocn.

The evaluaticns turned out in the direcction of conmbiuving a study
of the teaching process sn o nacro level (extensive dzia) and cn
o, nicro level (intensive data). On the micre lewvel we triod 4o
antlyze the process in the first hand in relation to the besic
rules the tcaching followed. In this respect we tried to anply
the systen for analysis developed by Bellack et 2l (19¢6). In the
sceond hend we also tried to enalyze the meaning cf the single
parvs of intcraction by usc of content classification and by
classificaticn systens developed by anidon & Hunter (1967) and
Bales (1650). On the macro level we left the pure rule identi-~
fying fdea ond tried to foLllow the process from the dceisions
taken by the teachers in rclation to goals and frames, os well
og now the cxperiences of the students changed as a conscquence

¢t thesc decisions and their zeoals,




Crn o data level we used in the extensive study o pancl wiib icur

crestionnaires during one school jyenr (October, December, ilarch
and ilay) to the tcachers in English, lMathematies, History, Jwedish

Jiterature and Civies. The tcacher were asked what they plonned

o+

0 4o lesson for lesson up to the time for the next questiounaisc.
The aectuzl tcaching, that had been carried out was also deseribed
leagon for lesson for the time for the questionnaise before. his
desizn maae it possible to compan planned and actual teaching.,
Tor studonts 2 panel of three questionnaires vwas used (Octobcr,
Tceember and May). On tiac intcasive level we sampled cight clas-~
ges during one semester in the teaching of mathematic v An obsor--

ver was used and the lessons were wampled out and tape~reccorded.

The study was carricd out in the high school in grade 11. The
cxtensive svudy included 46 classcs and the intensive study 57
lessons in eight classes. The results were measured with stone

dardizcd knowledge tests,

In fig. 3 I have tricd to schcmatize the design in relation to

mocdel and type cof data.

// CURRICULUIL
GOALS aCITETD POTAT TIME §
[
!
MODEL<i * .
SI
Grouping L GHING
of  i— TFACHING PROCESS : ::{;,l;i.‘cm“’
{ | students vEEY
. N M T !
-~ : ! :
i _ I
! Pancl of questionnaires
4. Planned/actual teaching 3tandardized
ABILITY 3. Tecachers Dccisions Tests
TEST FT- A . Student expericnces - : vild
Ing. Civ. Ilist. Math. Swed. f;i‘itﬁdig
L 46 classcs

—_—— ]

para <

Observations
A. Content
B. Pedagogical moves
¢. Time/person
8 classcs Math,
Q Ny 57 lessons
ERIC

s e rig. 3. A paradigm on the tested model and types of data.
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The next step is how to ¢stablish the relations between the
organizational fronmes (the =lass composition according to shu-

dent obility) and differcnt neasurcs of the teaching process.

In order to do that, we have started with culting cut one dinen-
sion in lcoking upon thc rules, Ve will &o that fronm o pragnatical
aspeet, the different pedagogical reoles the studeuss have in the
tcaching process. With pcdagogical role I nean the speeific types

of action that each student in a class is involved in,

) The roles are dcfined in relation to the tcachers’ and the
students’ perception of the goals and to the frames that

linit the process.

b) These linits mean that the students arce interacting in diffe-~
rent ways, but the more the frames limit the process, the nore
different groups of pupils will be established that interact in

a similar way,

The concept of the stcering group

In order to test our nodel we have to identify the pedagogical
roles. As we have no cupirical knowledge of their existence, we

have to deduce son hypotlicsis fron our theory.

Once again, for explaining why we have deduced certain rynotheses
we have to go back to the carlier study that wos interprctcd by
Dahllsf (1971 a). In the reantlyeing of research on ability grou-
ping Dahllsf (1967 a, 1971 a) found a sizilarity in the rosult
pattern., The time disposcd on clenentary curriculun units scened
to covariate with the absolute value of ihe student between per-~

centile 10-25 in relation to geaeral ability in each class.

This was interpreted as the teacher used this group of students
as a criterion group. Ip --«ciation t» elomentary wnits in the curri-

culun these students formed one pedagogical group.

This can be theoretically interpreted in two ways. On onc hand
we can see the forning of this group as an effect of the actual
franes and goals, This mecns that when studying different school
systens, the actual stecering group will change. On tie other
hand we can interpret this as a fixed group. This reans that the
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tecacher always rclates the 5ozl level to the framcs and inter-
prets his cducational role in @& way that ke always will stcer

the process after the group at about percentile 10-25,

These to interpretations nake two extrencs. The possiblce explana~
tion should be between. The actual steering group is varied, but
according to the teacher’s interpretation of his rolc there are
linits for this varying. This neans in its turn that we con set
up a hypothesis in which wc will test if the process is stcered

by the steering group ‘P_) percentile 10-25,

This valuc is loo'ed upon as the best cstinate. It does not necan
that in the single class this is the operational definition of
the steering group, but when comparing verious classes, this is
the best estimate.

In fig, 4 we show a sinple paradign of the relation cxpenacd

in this hypcthesis.

Curriculun A Total tine

y

Class composition!

according to

Teaching process
student ability

St ing
ccfP83 group

Pig. 4. Paradign over reclations between frane factors, goals,
stecering group and teaching process.

The next step will be to prﬁi;nt the enpirical data in order

1cre assuncd.

to verify the basic reclation
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Chapter 3, __The anclysis of cxtensive data

The cxtensive analysis had twc purposes: one, to test and find
n srethodnlogy for analyzing the teaching prooess fronm a couprchen-

sive point of view; the other, *: test our theorctical nodel.

The distinctive narks of the. Swedish school system and the
curriculuc under study will not bc discusscd hcre (ef Lundsren
p. 85-95), These features arc obviously of inmpor*ance for dcsign,
analysis and interpretation, bul as nuch as possible I will try
to discuss the onalysis on & norc general level. Descriptions of
data and discussion of recliabilities, validities and responsc

rates is also left out and I refer to the final report.

licthodolory

The desisn we used - data fron questionnaires collceted according

to o panel nethod ~ coused a series cof problens that were diffe-

cult to foresce during the carly planning phases.

he usc of panel data causcs statistical problens in both deserip-

tion and analysis (cf Colecman 1964). The first is the question of

which parancters arc determed in the descriptions.

In an cducational systen thc populations undergs successive changes,
The individuals in the classes being studied do not remain constant.
Teachers becone ill and arc replaced by substitute teachers having
a different education, c¢xperience and background. Pupils leave
school or move another district. Both the nunber of individuals in
the classes studied and the structurc of the classes change cons—
tantly. In this situctien it is alnost inpossible to speak of des~
cribing a "population", Instcad we have preferred to sce this prob-
lenn as a question of cducational systems. In order to draw conclu~
sions from a study of this type that can be useful for the teaching
in another systen, the thing to look for is rather sinilaritics

in the prevailing conditions and in the type of changes that are

affceting the individucls concerned.

Y/ec have thercfore tried to avoid discussing parancters or repre-

sertativity for the individuals being studied, by not sceing then
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us parts of =2 plausible population., Iastcad we have tried, in
our dceseriptions, te tind the strategic variables in the condi-
tions for which the cducational system wes created, what prin-
ciplcs the curricula follow, how thcy arc constructed and what
qualities the tcachers and pupils have, Vie assuned that those
who answered our four questionnaires were representative for the

group being cducated in that school at that particular tine.

ancther preblen was to analyze the changes that cceurred with

the passing of tinc. The attitudinal changes we found frorn onc
cceasion to another, nay be the result of actual changes of atti-
tude, but also of short conings in the instrumcents. Ve have not
rade any reliability studies o the individual change too deeply,
an¢ concentrated instcead on what was systematic in thesc choenges
and on whether the chenges have theorctical and coaceptual vali-
dity., The result of cach individual question has therefore been

interprcted with caution,

Ve have a nass of inforuation on hwicn bechavior to work with.

e have tried nainly to sce the trends ond patterns in it, partly
in order to discover whether the prinary relatisns on which our
ncdel is built will holl, and partly in order to lead the uore
dctailed intensive analyses. Two ways of analyring this data arc
operr to us. One is to ¢u detailed statistical analyses of the
various groups of variables and indivicuals variables; at cach
step ¢f the analysis, other variables would be centrolled. Such

a detailed analysis must then correspond to 2 precisc thecoretical
nodel and to well-tested instruaents. In our case, the nodel is
nore of a rough sketch, and there are no earlier methods for ana-
lyzing the teaching process to fall back on. To analyze this ine
fornation in detail would not be of nuch usc. We thercfore dcei-
d¢d to try another way, of naking rather rough analyses of trends
to tracc the dircetion of the relations and the results of diffe-

rent variables, in order to test which arce strategic,

A first test of the steering group hypothesis

To test our nodel we nced a reasonable variation anons the varie
ables includcd in the nodel. The curriculun nust be the sane for
all classcs but the organizational franmes should vary. Ye worked

w>th thc acadenice~lines high school, which have a very narrow
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variztion in the conposition of trhe classern, Vhen the studcenis
were chonneled into different study lines, the size of the nate-
rial available tv us deercascd, The subjeets have different strue-—
Turcs, woich causes voriation in lescribing the content and in

the linhits set by this descrintien. The textbooks have alse varied.
T2 the naterial we obtained is conpared to the theoretienl odel

ty scc if we can use the natcerial for tcsting, the proguosis is
not 20 food. If the relations between franc factors and teaching

process appenr, the noicl would have hizh validity.

We nxe working with a scries of different independent variables,
where the natcrial is not sufficicrt to bring out the separate
sonstellaetions of variables. In spite of this, the statistieal
worlz we have done showe that the iodel con be further developed
theoretically, and we interpret this o mean that it has a cer-
tain strength. It is nssiblce to bring out the prineipal rela-

tivnships.,

1= the elasses in which Pq reachies & high level, and in the clas-
scs in which it is oir o low level, the textbook scens te hinve a
sreater steering function for the teaching process than in clas-
3es on a niddle level. In these two cases, the plamned teaching
slso arees to 2 greater cxtent with the actual teaching., This
happens when ve defince the teaching process as the tine spent on
urits, I we scek on explennticn in the teacher’s Jeeisions, the
3ivilerity between Ps~high and Ps~low can be interpreted as fol-
lows., Bach unit can subjeetivily be split into cleuentery or basice
parts, and advanced parts. By subjectively we nmiecan that this split
is not cxpressly stated in the curriculun, but that the teachers
wnderstand that such a split ceturlly exists, and cven if they
classify clenentary ond advanced parts soncvhat differcently, they
sec it as relevant for theu. In addition the curriculwa stotes,
in the scction on nethous, that the teacher shall sce to it that
tiie whole class :asters a M"eorce" of the content. Vhen the teaching
process is scen as curriculwut units taking a certain ocivount of
tine, the tiic spent on coch curriculun unit is about the saie
for’classes having a P_ group at either a high or a low level,

s
But within thesc units the tine on clementary and advancce parts
of units varies., Classcs hoviag o PS at a low level arce assuacel
t¢ spend nore of their tine on the clementary parts. The thing

that confirms this assumption is that the tcacher fcels that the




entire class o

st marier the elemeriary parts, while it is c.aough

*

11 a certairn

A

u
roup ~acsery she advanced parts, 1n other classes,

other decisions arc noccessary. Tescievs of ¢

e

asses npaving a P_

S
at a low level nay ai a2n carly siase of the pianning deeide 1o
lcave out certain parts of the content and to take up other parts
in less detail. These carly znd scneral decisions meke it poSSi-
tle for the teacning proness to follow the teacher’s planning

with a minimur of hitches,

In the other classes, the decisions will come successivelv. Hicre,
the ieacher makes a series of decisions which are d3ifferent on
different parts of the cource and occur at different times. The
teacher makes three types of decisions, Pirstly, he may lcwer the
goel for certaiu paris c¢f the course. Secondly, he may exclude
certain parts of the content. Thirdly, lie may let a certain group
of pupils lag behind. The first two types of decisions wure thus
linked to what the teacher considers to be advanced parts. Through
lack of time, the conicnt steers the teaching process and ithe texte

book becumes captain.

This is a very gencral summary of the results we have presented
and rmust not be seen as anything else. Rach statement we have made
rcfers to the discussion in the final report (Lundgren 1972). Our
cxplanation rests on 2 very dynamic model, and each relation is
anchored in th: original model. ¥e may summarize thiis in ihe follo~
wing paradigm.
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Paradigm of the principal relations between the stecring group’s siceing of
the teaching and the teaches's decisions of planned and actual instruction.
®ig. 5.




e teaching methods veoxy Little., The dominating teaching pattern
ig the traditioral a2lascsroon inssruction. But within subjects it
varies. In %table 1 is giver “2c total relative amount of time spent
on traditional classrocm iastruaetion according to the teachiers’

estimation.

Table 1, The relative amouius of time used in *he different sub-

jecss Ln:» trodisional class instruction. In percent.

ing. Hist, Loth, Civies Sw. Total

a1 63 36 59 38 75

This can be interpreted In two ways, Firstly, it may mean tiat
the methcd is adanted only to a certain group of pupils (PS), and
thue varies very iittle. Jecondly, it may mean that the teacher
chooses the method with which he is moct familiar; he does this
tecause he does not have the time tc adapt the instruction indi-
vidually over and above what is possible in the verbal instruc—

tion in the classroom situation.

Individual instruction nieans, strictly speaking, a variation of
the teaching methods, and that the teacher has time to spend on
cach pupil. If time is limited in relaticn to content and teaching
aids are few, the teacher has no time to use any other method than
classroom instruction; he is thus forced to use the verbal in-
struction for adapting thc teaching to the specific pupils. It
follows that this stcering of the conktent ought to mean that the
less time therc is available, the less possibility the tcacher

has of adapting the verbal instruction to each individuszl pupil,

. certain differentiation will then occur in the way the teacher
treats different pupils or groups of pupils in the class. /e have
shown that, as time gocs on,; the content governs the instruction
more and more. Thc closer the class comes to the end of the school
year, the more the teacher is forced to let the content steer the
instruction. This stcering of thc teaching by the content means
that the pupils experience the teaching s different from what it
was at the beginning of tie serm. Their interest in it dics some-

what down. Interestingly cnough. we can see a certain trend in
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thedlr econception of siic way shey arc bheing sreated. The lacl: of
time causes the fteacher to differenticte the instruction ¢ is
giving the class. Somec pupils arce cllowed to ta2ke part more often,

1 appcirs if we regard the nupils’

3

otiers less often. This »nlatio

]

reports on how often they arc allowed to teke nart ia classroom

instruetion; as being on effeet of the teacher’s questions. On
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the other hand, thers i1z nos “he stme diflerezcc te $o tiecir own

initiatcd partici
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Chapter 4. The analysis of intensive data

Eight classes were followed during one semester in the teaching
of Mathematics. The lessons were sampled out, Neither the teacher
nor the students knew the observer was coming. In all 57 lessons

were observed and tape-recorded. Every lesson was mimeographed.

The analytical unit used was the single verbal utterance (In some
instances single non~verbal messages were coded). This analytical
unit was defined with small modifications in the same way as the

pedagogical move in the Bellack system (Bellack et al 1966).

The observer seemed %0 have little influence on the teaching
according to the interviews with the teachers., There arc two rea-
sons for this. Firstly, most classes in Gdteborg have continued
vigits for situdent teachers because 2 Teachers College is situa-
ted in the city. Secondly, the observer was young and probably

merged early into the class.

The classifications of the classroom communication

The analytical unit is the pedagogical move, We have used the
definition with small modifications, given by Bellack ct al (1966).
Po the four basic moves we have added a fiftn move, HEP, which is
coded when individual help is given and just.one student is in-

volved.

The move is the smallest unit. In the extensive investigation,
we classified the content of each lesson. We then divided each
lesson into themes. .. theme is a longer sequencc of moves with a
common content. The themes are to some extent comparable to the
division into "teaching strategies" made by Smith & Meux (1962
cf Chapt., 4), but they are classified mainly on the basis of

content.

The themes are primarily developed around common parts of the
content. They may be scen as a micro-unit of a teaching unit -
a certain content that is common for one sequence of the commu~-
nication. The term "strategy" means that the development of this
content follows 2 certain logic or pattern. By the term "thcme"

we wish to distinguish the classification on the content from
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tne patiern of pedagogienl moves within cuell there. IM analycing
e themes we look at viaicek patterms or cirategics nare followed,

h

W ditided eackh lesson into themes. Phic conteut in cach thoue is

cte. dron these deserint.ons we made (oo classification in seven

main thoemee.

Ve

i. Themcs, no% subjcct-relovant ond not :
> For thc tasks of she tcacher (30S)

<
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liot subjcet~relevant <%
. /N

2. Clescsreoon monczeomens (Ck

-

/3. Going through theory (TEO

4. Coing through typs cxamples (2YD

) 5. Working with cxerciscs (EXE)

Subject-relevans 4: _ & _ (

6. Dxamination and control of lhomowori

or written tesw (CON)

7. Going through and prcparation of
. homework or written test (GIV)

The themes arc developed by longer sequences of moves (ef alsc
Flanders 1965, p. 22, Gallagher 1970 a). Certain problems occur
viren we distribute the main themes into subject-relevant or not
subject-relevant., Individual moves within a subject--relevant
theme may be net subject-relevant, for instance, whez a pupil
asks the teacher for permission to turn on the light. In this
case; the move is not regarded as an individual theme., In crder
to get a check on the relevance of the individual moves #o the
ubject of mathematies, we have classified each move as subject-

rclevant or not,

the above cxample {permission to turn on light) may in somec cases
causc & longer scquencce of verbal moves to appear thoat doces not
belong to the classified theme. Therefore we have divided cach
them~ into threc types:

1. Whole thcmes (WOT)

2. Interrupted themes (INT) .

3. Interrupting themes (I™T)

Interrupted themes occuxr wien class is working on o ceriain
thi

she
conient and somcthing happens that interrupt s werk, The “nter-

ruption is only temporary and the theme is resumed loter on. Ve
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classify this as an interrupted theme with a there insericd. A con-
crete example: 'The closze is working with a type-examplce. Cie pupil
arrives late, the teacher talks with him, whereupon the work is resu-
med, Classified, this wonrld mean ilreme TYP of iype INT followed by

-

main theme CIM of type 1YY, then main theme TYP of type INT continues.

The classification into thewmes constilutes a comprehensive ciassifice-~
tion of the communicat.oen as to conteni. As often as possivle we have
also classified the individual theme, when it is subjeci-relevant, in
rcfereﬁce te the textbock. The themes form 2 link belween the classi-
Tication of the teaching process in the extensive investigation and
the analysis of the verbal communicetion in each class in the inten-

sive investigation.

e have three basic concepts in analyzing tne rules of the teaching:

a) %he pedagogical moves;

b) chains of moves for onc message. Fedagogical cycles;

o
[+

c) themes;

Every move has been classified in the following way:
1, Class, Observation and number on move,
2, Thame,
3¢ Sender,
4, Receiver,
5. Verbal/not verbal move,
6, Called for,
| 7 ‘Type of move (STR, SOL, RES, REA and HEP),
. 8. Subject-relevant/net subject~relevant,
|
|
|

9. Logical and rating,

Logical is divided into:

Anglytic Empirical Evaluative prooess
Treating information Interpreting (INT} Explaining (XPL) Justifying (JUs)
Giving information Defining (DEF) Fact stating (FAC) Opining (OPH)
Rating is divided into:

‘ . Positively toned
P Positive (POS) Admitting (ADM) Repeating (RPT)
‘ Kegatively toned
: Qualifying (QAL) Not admitting (NAD) Negative (BEG)
|
| Positive/Negative (PON)
hdmitting/Rot admitting (AOK)
30. Extra-logical process (PRF, DIR)
1. YICS,
12, Activity,
13, Bales’ category systea,

14, Duration of the move in seconds.
15, Time between moves in seconds, ‘
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Summarizes tie diffcrent classifieations in a gketceh,
showing the rclations between the systenms.,

Curriculum
Goals Cantent

!

Textbook
Content Sequence

4

Planned and
actuat teaching

¢

Main theme

+ —
Themes
3

Pedagogical moves

Logical meaning

Rating
Bales' LESSON vICS Teachers’
category system activities
| an an o o T S S ST ST WP A O |
Time

sender and raceiver

Fig. 6. A sketch of the systems of classifications
and the relations between them.

We will not here discuss the reliability of coding (ef Lundgren

1972, p. 247-255) but mention that they in comparison to other

studies have about the same values.

A second test of the steering group hypothesis

The operational definition of the "cteering group" is the pupils
in percentile 10-25 as to ability. Again I will point out, refer-
ring to the earlier discussion, that this is an estimate when

comparing different classes.
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There is a marked variation in the number of moves per lesson in
the eight classes. Ve shall look at how this variation changes in
accordance with the variation in four values for the class., TFirstly,
in the whole class as to ability; secondly, in the average value
for the pupils in the 1st quartile; thirdly, in average value Ior
the pupils in percentile 10-25; and fourthly, for the standard~

deviation.

Table 2. Correlations (Spearman’s rank correlation) between
number of moves per lesson and the average value of
the class, the average value for pupils in the 4th
quartile and the average value for pupils in percen-
tile 10-25 as to ability. (N = 8),

Average value Average value Average value

1st quartile Percentile 10-25 SD
r .31 .81% .88* - 76"
range 10.52 11.00 13.83 8,07

Trom now on we shall mark significant values with an asterisk,

The level of significance is 5 %.

The estimate used seems to some extent to be wise. But the diffe-~
rence between the 1st quartile and the 10-25 percentile is small,
Anyhow, this table shows a strong evidence in favour of verifying

the hypothesis of the steering group.

In the next step we have within each theme, within each class,

counted the relative number of each category classified and corre-

lated this with the absolute level of the steering group.

Before we present and interpret these relations, we shall look

at how many significant correlations there were and what they mean.
For the correlations that have been obtained for the different main
themes we see that they are not distributed at random. 16 % of the
correlations that were calculated for different categories within
themes were significant. Of ail correlations for the total classes,
28 % were significant on the 5% level, The other correlations, even
if not significant, are high, and we can see a fairly consistent
pattern when comparing the various systems used. In order to get

an over-all picture, we sum up these results in two columns. On




the right we show ithe¢ pouitive correiasions, i.e., behaviors thasg

increase with the P_ valuc, and oan the lefi the negative correla-

vions.
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STR
SOL
RES
REA
HEP
STR-initisted cycles
SOL-inttisted cycles
1.STR
9. STR, SOL,RES, REA
21 SOL
22 SOL, RES
24 SOL, REA
26 SOL, RES, REA
Defining (DEF)
interpreting {INT}
Fectstating (FAC)
Expléning (XPL)
Ovpiming (OPN)
Justitying {JUS)
Positive rating (POS)
Admitting (ADM)
Repeating (RPT)
Qualitying {QAL)
Not sdautting (NAD)
Negative rating (NEG)
PON
AON
PRF
DIR
Substantive-logicat mesning
Instructionat-logical mesning
AON +PON
Extra-logical
OEf
INT
FAC
XPL
OPN
Jus
POS
ADM
RPY
QAL
NAD
NEG
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Correlations bctween the steering group’s ability
level and verbal behavior. Cognitive dimension.
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Nogtive correlaitions Categories Poutive conelations

S0

{Infommqov opng
Direct taik

Asks narsow Qo ] 64

33=~1 Tascher { Asks brosd Quenom

Accepts idess

Rejects «oas e = o 36

Sl Reyects behawnor

83—

67

R °
48 e Respome unpredictable
07 =~ Pupi Respome to puptl
52 e e —e trutiates teacher
| intiates to pup - 04
43 =~ —— Sitence
Centuson o e o 97
VD ratio
0S| Motwating
36 == Planoing
Informng
Leading d k.
Discrplining
Evaluating e me- 36
{M whidanty

8

.76

Showt tenson j .19
Shows gree
43— Govas awgyestion
39~ Gives opivon
ot A8~ Tak Gives onentation ,
e Asks v rentation —————-— 38
A9 Asks opinion
A48 e Asks suggestion
[anu .17

Tension - .18
Antagonien
Pos.-s0010-¢ 85
Tosk aces answers
‘ Tesk dres questrons - 36
42~ Neg. 10ci0-emotionsl

Pig. 8. Correlations between the steering group’s ability
level and verbal bechavior. Affective dimension.

It is apparent that as the value for the steering group streng-
then the rules described with the Bellack system and thc teaching
petiern becomes predictable. The teacher’s role becomes morc that
of a discussion leader than that of a lecturer. The communication
pattern in the classroom scems to become more fluid ~ the recita-
tion pattern incrcases. The student gets thé role of responder -
kis reactions dcercasc and the teaching is less often interrupted.
The climate in the class becomes more positive and the teaching

style more indirect.

In interpreting these results in reclation to the basic tacory we
are to some extent in trouble. This illustrates our earlier dis-
cussion about the rescarch process and thc development of a theory.
We have obviou,ly not tie same perspective in empirically descri-

bing the process as used in the theoretical discussion. Anyhow
b




TaeRe 0xf antlySienl points Loo comparison, «'14 She in—erpre-.o--

ion here given rfollce very well %he basic tiheor iionl o oning
27e.sl LI on 3ome HArts sucpicicns can ve raiscd. In Ve uext stap
ol the wanlysis we will ayhov sterngthen our Jiv.'iics or s L coedr”
voriiy signifiearnt pacic of ke theors,

‘The roie of the stecoring grevn
£} I 4 - rem el -

e have faentified the vupils in pexcentile 1C 25, 13 ¢ fnllicr -
tual ability, os the stecrirg gronn, Jhar wole A

-

coxmication? Prom the standpeint of tre +heoveiion
set up, this role is especiall s promine.t in *he <Sroasisizs Irom

oac unit %o the ncxt. Ve conmot divide the comrunieazion Into »an-

viewrer, we should be cbhle to proceed from the fact that, in t-\ing
up different parts of this unit, the teacher uses the stecring
group as a criterion. To a cextain extent, this has heeu confir-

meG by the preccedinz onalyses. The next question is, whether the

tf'

cering groap differs from other pupils in frecuency of partioi-

[ #]

pation, and what role P plays in the communicction. Tahle 3 shovis
for cach class the average value of frequcncy for thesc pupils
versus ihe clase as a whole. In this comperison, the puprils con.-
stituting the steering group are included in the class. Ve there.

fore minigize the Aifforencoc

There are no differences for scaders., In palf on the clcosses,
the pupils in the steexring group rave on an average more nCcves
than the class as 2 whole, and in Sthe resi o them the nupils
in the steering group hnve feower moves thou %he zlocs itsell.

Por rceeivers, however; there ic a differcnee, cven vaough it

|..|.

. is small. In six classes, %l »ils In the stcoring group core
mere often receivers than tbc ciass on the average, cad in swo

classes we get the opposite proporstior.,
DIrop
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“able 3.

Average value of number of moves {or the pupils in the steering group and
for the class as a whole.

Sender Recerver _
Class Py Class P Class .
1 L7 34 1.7 6.9
2 8.3 15.8 12.8 23.9
4 320 27.2 42.0 357
S 10,0 304 12.0 36.2
6 258 220 35.0 29.7
7 1.3 6.9 13.0 12.2
8 15.5 10.6 18.0 15.1
9 10.3 12.1 18.3 147

Phese two classes iave the ranks 1 and 3 for the value for the
steering group. Totally, the steering group has a higher number
of moves as receivers than tihe other pupils. It is above all as
reccivers that the steering group differs from the rest of the
class. Table 4 shows the differences in pedagogical moves beiween
the steering group and the whole class. Here we hiave used Q Chi2
and used the disiribution for the class as a whole as expccted
values. As observed value we have used the disirituiion of noves
for the pupils in tihe steering group. In this way, we reduced

the possibilities of differences, as the pupils in the steering

group also became part of the class as 2 whole.

fable 4.

Distsibution of significant Chi? when testing distiibution of pedagorical
moves between the steering group and the class as 2 wiole. Levei o

significance S %.

Class Sender Recciver
1 sign.
2

4 sign. sign.
s

6 sign.
7 sign. sign
8 sign. sign,
9 sign.
Tot sign. sign.
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Ve get the same resuli nere as for {requency of participatilon.

)

Toially, we get a gigrnificant variation for bocth senders ond

reccivers, Within classes, therc is a variation for receiverc.

The same two classes that differecd in freguency of participation

earlier, show no significant differencc in the distribution of

pedagogical moves beiween the steering group and the class a

3

a

.

whole. What then distinguishes the steering group from ciher pupils

in the class as to pedagogical moves?

Table 5.
Distribution of pedagogical moves for pupils in the steening group and for
all pupils. )
Sender Rzcever
| Al P All
STR H . 1 3 16
SOL 5 10 39 39
RES 5 61 4 s
REA 18 28 46 35
. HEP 1 ) 9 s
TOT 100 100 100 100
N 376 4278 561 7218

As scnders, the steecring sroup pupilsc differ from other pupils

in that they make fewer coliciting and reacting and morec respbn-
ding moves., As rcceivers, the steering group pupils get the some
amount of questions, bui more reacting and fewer siructuring
moves from the tcacher. This pattern is somewhat bewildering. The
siruciuring moves ought to incerase more than the others, vut it
is quite in iine with our theoreiical model that these pupils
make reletively more responding and HIP moves. They also get

more reaction.

Before we analyze reacting moves, we shall take up the distribu-~
tion of substantive-logical meaning for the pupils in the steering
group versus all pupils, ¥We report only the difference in distri-
bution within each group. Minus valuc mears that relatively all
pupils have more moves in this category than the pupils in the
stecering group. Consequently, for each category, the steering
group is subtracted from all pupils when the values are distri-

buted relatively within each group.




l Aruitoxt provided by Eic:

ERIC

Difference in telatwe dustribution of substantive-logical meaning between
the steenng group and all pupils.

Aralytic Empuncal Evzluative
DEY INT FAC XrL OPN s

Sender 06 08 -04 02  -13 00
Recewer -0.0  -0.3 29 -08 11 -07

Tie greatest difference concerns FAC moves by receivers, wierc
tne steering group receives more fact-statiing than 311 pupils

totally. There is not thce samc difference for the senders. The
greatest difference between the groups ac regards responding

is thereby tied to facil-stating.

Table 7.

Difference in relative distribution of instructional-logical meaning detween
the stecring group and all pupils.

Positively toned Neratively toned
POS ADM RPT QAL NAD NEG

Sender ~20.5 26.2 12.0 -0.8 -u.7 (-16.2)
Recciver -138 -1 206 -3.1 -0.7 ~1.1

Here we get an interesting picture (Table 7). From a rclative
poin% of view, the pupilc in the sitcering group receive fewer
ne;ative ratings, but also fewer clearly positive ratings. ln-
stead, the steering group pupils ac senders make considerably
nore moves of type repcating, and especially as receivers. io
these pupils stcer thc pace, and the teacher by questioning tnem
knows when he can go on, it scems logical that, for the sake of
control, the relative share of repeating statements should in-
crease. This also explains why the number of responding movec
increase, whitout an increase in initiating moves, Negative
statements are in parantheses, as no pupil in the steering group
was sender for any moves that can te classified as negative ra-
tings. Por senders, thesc figures must be interpreted with cuu-~

tion. The pupils in the steering group have only 24 moves clussi-
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+%ed az rating, Our interpretation is shat the steerin:; group

purils getv dircet pralse, and are rore ofien asked to repcat an
carlier stateaent, ..s zenders, the steering grcup pupils more

cften ask for rating 1..i.. thc o%her pupils,

Another reason for intcrpreting thic analvsis with cuution is
that the pupils in the steering group arc herc Gefincd as tic
pupils in percceniile 10~25 of the pupils o %ook tiac Intellie
gence-tes%t. In average aboul 84 < of the Jupils aeending to ok
headmaskn:;s.?'r“ Trosr Ty el thst Tam s sba ol - 36 ]
can have infiuenced tiic composition of tac group 1is ¢iffliculd

to say. In any case, the role we have here deserived for Si,
steering group is consistent with the pattern of correlations
obtained for the stecring grecup and varicus classifications of
verdal behavior. In %hesc last mentioned analyses; the wbscence
of some pupils would not change the ranik of the classes ac to

the value of the sicering group.

Ycedngogicel roles extended

<he constellation of frame foctors and their imrortance in the
whole is a question of how the ter L.is perceive and internaliszc
these factors., It concerns how the tcuchen perccives the goal and
the pattem of the teaching, how weli e can diagnosc the students’
lcarning pace, and kow well he plans tie teaching in accoxdance
with these factors and the total time available., A functional viay
to handéle the situation, in order 1o save the teacnor’s cnergy,
ic for him to group the studecnts within the class and give thesc
groups diffcrens roles. If the steering group can be desceribed

17 terms of the tcacher’s cognitive groupings of students, we get
anovher approach for cxplaining the pragmaticel dimension in the
tcaching process. Thesc sroups uay constantly be chaaging, but
each time he perccives the class, Lo makes such a grouping o the
pupils, When time is limited ond the goal fixed, these groups

ray be funectionel for the teaching and thwr govern the Heachin
process. Waon the time availeble and the zouls arc changed, these
groups may be irrevelant to the tewciiing, covern if the teaclier
cognitively still ;rodps the students, dut Zow on the basis of

characteristics having no éircet imporsancs £ov 4heir learning,
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The idea we present in this discussicn have been developed with

i
. e~ ' o~ e 3 - ~ s
the aid of Killer‘s giyu:) theeries of human informaiion preces-

Briefly, we nszune that the teachers group the pupils in

preolem lies in deternining how these "chunks" form and derame

a cognitive "struciure". hariton (i070) hes deve loped o mewinod

for anglyzing how complex information is reduced w0 copgniiive

struc

tions

tures. iis metnod 1s based on measuring the lemporal rclo-

between units n recalling., We have used Harton’s methodo-

logy on thic problen.

interview at the end of the Spring term, each teacher was

to name the puplis in the class. The followiny insiruction

was given:

"ihis questicn may scem strange., Later 1 skall explain why I
asiked it. ano are the pupils in the class® #ill you npiezse nare
ther in the crder you remember ilem, bud not in alphebetical oxr—
der, and not accoxrdinz to how thcy are seated in she clascroom?®

“he teachers’ answers were recorced, and the pzuse-time in seconds

-

beiween names was nmeasured with an oscillograph. Prom the list of
ohe
v

pause lengshs, a cumulaiive .rapa was plot

the cognitive groups were reconsiructed. is Tabic 8 shows, she

Seacher named aboui Six students with a short paiuce beiween each

name,

nanes

and then came & longer pause, followed by about six more

with a short pausc in beitwecen each nzme. A small grour of

about six students was always forgotiten, except by the teacher

Table 8, The average pause-length In seconds between names wnfh!n each group and
between groups.
Groups
2 3 4 s
Vithm Between _Within Between _ Within Between ___ Within Between ___ Within For-

Clas, N M N M N M N M N M gotten
1 8 39 428 7 9.2 31.8 9 269 - - - - - - 4
2 4 22 7.3 4 24 83 s 24 7.9 3 4.2 10.9 6 1.9 4
4 8 29 119 3 1.1 17.2 3 10.8 89.4 2 3.2 37.0 2 6.7 8
5 5 1.3 10.2 3 107 124 3 48 380 7 4.1 - - - 4
6 5 14 244 6 4.7 17.2 13 2.6 15.8 3 45 - ~ - 2
7 13 43 174 3 5.6 39.1 4 12,9 - - - - - - 10
8 5 0.6 88 8 Lt 45 4 0.5 4.1 9 28 - - - 4
9 § 0.8 3.2 13 1.3 26.5 3 1.2 226 2 03 - ~ 2
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The cverage =vaber if pupils in cach group is 5.7. ar
average numner of forgsoiten pupils is £,6. These analyses are
very rough, Classifying the rames that the teachers 1ecalled
into specilfic grouns Lo to some exient a subjective acet, as for
Insvance, -n ceciding vicer 2 pausec-~length may de | 0id o belong

within a grovp oxr bhetwsen grours. However. in neceariy all eosces

.

tiic clegsifications were »ather easy to determine, on the bLasis
o)

I T accumr-lative 4Adssribution of the pause-length.

jol)

LI%er the tcacher had recalled the names of the pupils, we acsie
vaay prineiple he nod followed In naming them in that order, cad
iy he associated coerdain pupils with others,

Prebavly the teachers find it impossible te recall the nanes of

e pupils without follewing some kind of principle. Onec teacher
maintains that his coumeration was made at randor., Two teoachers

very vaguely state a principle, and four teachers clearly state

A,

a Tunctional principle.

In two classes achiievement was given as the reason for the ranxing.
The average WIT value for the groups also, from a relative point
of view, had about %the same rank order in these classes. For pro-
vortion cf boys, it secoems that the first group ncomed by the tea-
rc» often has o higher proportion of boys. One teacher distinguis-
hed a clearly marked grouping as regards scx. For the averaze va-
luc on WIT, we find a rclation if we use a signtest where plus (+)
signifies that thc prec-cding groun has a higher volue; than the
following one, and minus (=) signifies the lower volue of the nre—
ceding group. We hove omitted the "forgotten™ category. /e madce

an cxecepsioa for onc class, whosce teacher said that e started

" ¥ anming pcorest pnupils, There the sign is reserved for sroups

v and 2. The toicl distribution for 23 signs is 16 + and 7 -,

which in a binomial test is significant on the 5% level, Totally,
the teache™s seem to group the pupils according to their intel-

T.ectuval ability.

¢

Precceling tc the teachers’ rommunication to and from thesc

pupils, we definitely fLind diffcrences between groups as rcgards

™

the ‘teoching given to the pupils,., The cognitive groupingis of
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pupils made by the tcacher rcflect the roles different groups

of pupils play in the teaching process. We look first at the
differences in frequency of participation in the communication,
In this connection, we tested the distribution of meves between
the teachers’ cognitive groupings, i.c., wc worked out an average
value for each pupil. This average value, multiplied by the num-
ber of pupils in each group, represents the expccted value in

a Chi2 calculation,

Table 9. Test of differences (value of significance 5 %) in
distribution of moves betwcen teachers’ cognitive
groupings in the class,

1 2 4 5 6 7 8 9

Sender Sign Sign Sign Sign Sign Sign Sign

Receciver Sign Sign Sign Sign Sign Sign Sign  Sign

For frequency of different moves as sender and receiver, the
cognitive groupings wc defined from the descriptions of the tea~
chers differ significantly from the distribution in the class
secn totally. The cxccption is Class 5, where the pupils as sen-
ders do not differ betwcen the different groupings. The valucs

we get on Chi2 are also high, and with a few exceptions the same
cov1d apply to the ,001 % level. The cognitive grouping the tea-
cher has cf the class is functional, in the sense that he bchaves
toward these pupils in a -pceific way, and these pupils in turn

respond in a specific way.

Next, we look at the tcachers’ cognitive groupings differ as to
pedagogical moves., In this connection, we tested differcnces in
distribution of each move for these groupings. We then uscd the
distributions showing significant differences to describe which
differences exist betwecen the groups, relatively speaking, in the
distribution of pedagogical moves, The distribution differs for

three moves especially —~ soliciting, responding and reacting.

For senders, it is naturally cnough the RES move that scparates
the groups. One class shows no differences at all as scnders., In
another class, the move that sets it off from others is solici=-

ting, and in two classes it is rcacting and recsponding.




Q

ERIC

Aruitoxt provided by Eic:

I
- LD -

faple 0. ment of divferences (valuc of significunce 55 in
distribucion of nedagogical moves beiweoa teachers’
cognitive groupings in ‘the class,
(lass: 1 2 4 5 6 7 3 9
S0L Sign
Sendco: RES $ig Sign Sign Sign 3ign  Sign
] R Sign Sign
S0TL: Sign .oipn Sign Jign Sign 3iga
REZ Sign
decelver: R[WA Sign  Sign Sigh Sign Sign Sizn Sign

Tor rececivers, the scliciting and rcacting moves separate the

1 . '
teaclhicrs

cognitive groupings. In onc class, it is the responding
nove instead of soliciting. So far, the differences between the
groupings show only that they exist in the characteristics of the
rupili’s rolc. IZ ve congider the existing data on how <the tcachers”’
cognitive groups diffcr; we find almost without exception tiic same
thing occurring for rccecivers, -but in soliciting and reacting mo-
ves. Although the lines arce not strietly drawn, we can sce onc
group as cspecially imvortant for soliciting, one for rcacting

and onc for r.sponding. Purthermore, we find that one group cx
pupils to some extent play the same role we have shown the

steering group plays.

Although some teachers said they followed no principlces in thelr
grouping, we still find diffcrenccs between thesc tecachers’ cog—
nitive groupings as to their participation in the communicotion.
In passing, we mey mention that the grecatest difference in the
distrioution betwecen the groupings is found in the class, whose

teacher denicd hoving any principle.

In the exlensive study, we asked the teachers whether they made
cny form of cognitive grouping in the class. 50 % of the teachers
arswering the qucestionncire answered this question. About 90 %
nention 1 to 5 groups with a certain stress (27 %) on 3 groups.
™. most crmon grouping was "active in the subject', then in the

following ordcr: talent, ambivion, intercst and sex.
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To a certain extent, we can oxplain thae varintion ir. o distri-
bution of the communication 2 an cffcet of the tencher’s nercop-
tion of the class and Lis conecption of the pupils, This nperccep-~-
tion is at first not linkcd to cach spceific pupil, but the too-
cher groups the pupils nccording to the different Tunciions thcy
Take on, and does this in order to adapt them to 3he aim ~ud

conrtent of the teachin,

These analyses cexlend our possibilitics for interpreting beyoud
the first tested hyynotlicesis 2bout o stecring groun., Retumming
baelz to our theoreiical wodel the data nhere giveinl voth on the
extensive and tnc inteasive data verify our tneory on csouc

critical and principas points,

Teaching vrocess and outcome

In the discussion above around classroom discourse analysis e
touched upon patterns oif relations shovm in carlicy rescorel. In
the extended surveys presented by Rosenshince (1970), Rosensiiac

& Furst (1971), Roscnshine (1972) and Dunkin & Biddle (1673) were
few consistent patterns of relations between proccss and cutcome

shown, This docs not mcan that relations of this type is o vast

basis on which comparisons can be made and a better theory buil-
ding from which cxpectations can be deduced. Anyhow, somec consige
tent »avtterns are shown, for cxample that the 1/D ratio is a foir-
iy good discriminator; that the teachers’ warmth and supporting
bcLavior is of importance for knowledgce development. The fow rela-
tions cstablished in several studies point to some extent toward

a pattern of tecaching that very clearly appears in the abovce shown

rclasvions between the ability of the' steering group and the process.

The classes investigated were given a test of knowledge in lathe-
matics during the Spring term. This test had a high content vali-
dity in rclation to the actual content of the teaching (Réngcby
1973). In order to mirror thc rclations between teaching process
and learning outcome wc calculated the corrclations between the
relative distribution of differcni categories within cach class

and the mecan on the test.
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Trom the fheoretical discussion we can deduce followins hypothesic:
retterns of relations vetween neasvres of outcome and difzorcent
cetegorizations of whe process is correspondent %c the vatiern

of rclasiors between ssecring group and caicgerizations of tac

DT0CCSS,

Totaliy the ccrrelation between process and outcome shows lew
significcnees. The nunber of significance is lower than ' 5 on
the corresponding level. So far ne interpretation could to donc.

Lven 1f we divide the test into items and look on the corzelatioas

(S5

between results on ithe specific itenc that correspond 4o i cor-
tent actually taught during the obscrved »eriod, rc diffcrence

appears (ef R&ngeby 1973).

Tio looking on the dircetion of the corrclations we find ihot
about half of the corrclations are ncgative and about half of

our corrciations arc positivoe.

But when looking on the direction of correlations for the variab-
lcs that showed a signifiicant correlation between the stecring
Zroup and the process, an interesting pattern appears. e Lave
pnere of technical reasons (e Réngeby 1973) uscd 20 significoant
correlavions. Of these corrclations, one is zero of the renainin
ninetcen (19) fifthteen (15) corrclations go in the samc dircc-
tion (table 11), evon if no%t significant, when caleulated between

the process and the outcome,
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pon

67
43
.69
.19
&1

This %able (table 11) svpports 2

C

Srrvceletiong between steering group and process and
Srrclotictns bewweon process ond outcoxme which in
chie ol tkho wwe relations is significon-.

2.} Trecess varichles futeone
Tumver of moves/lcsson W50
Lesponding meves (R33) ,20
Tndividuel help (Tny) -, 21
COS-Andticoted eyel g enn
59, BRS-cycle .40
50T, ®EA-cycle 85
wCh, AFS, LRRi-cycle -.04
sunjeetl-relevas® roves S0
Twiber announced moves ~eD"
Positive ratings (205) oAU
Negative ratings (HEG) ~.01
Teacker informing - 1"
“cacher, Teoadiz » dde-wa: on -,01
InZorming, Gives opinion ~e25
ldorrow Questions. Teacher ~ 04
Accepts Ideas. Teacher -,01
Upprediclable answers. Pupil -.n0
Showe soliderity .00
Shows tensicn T4
/5 ratio 03

erification of the hypothesis,

The steering group influcaces the pattern in a certain vay. The

1igher level

the steering grovp has, the more effecsive is tho

tecaching in x»clation %o teet »f achicvemenis. An increas sing level

of the steering group scors to makc it possible to Form rules “or

the elassroom languag

¢, walca arc mere effective. Or internreted

Turther; to make differenccs o1 1he paroie® lovel.
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The study here presonted oren:t up an avenuc of iw,rnis  11e nosi
e

D)

dominating question, scems Toc me tc be. Lew o develon a fora-

lizavion of this theory. Witain that wark mpLIte~l analysis

must be done on eriticel poincs,

This work is now planned :n several stevs. The 7Tivnt step ig to
express the theo.y more cicarly, Pinpoint the tasic ossumptions

)
and logically by dedv-ion relate differens conceéts te e ch other
(e Tundgren 1973), The seacnd step 1s to ster™ with soma varichles
end assure, on basis of earlienr researeh, the relation between
them. The rost ot lous is to svart with the frame Sactors, for
exanple the size of the class and the composition of the class
and how these teo verilavles are interrelated and steer the pro~
cess. Vnen formaliged, we make o modelled system, As we are here
working very dynamic rclations, we have to leave +he level of
sinmple sta%ixtical models, In order to develop the formalization
we nust build the model with the aid of a data omputer. The se-
cond step will include also & simulation model building (of Horlén
1972), With the aid of simulation we can work out 2 hypothesis,
which can be empirically tested. When s hypotheses is not verificd
we can simulate parts of the system ard modify *he hazic 283uUmp.-
tions, This work proccdure vill be done on already colleehed
and on some parts of the sysiem, When 2 modelled system is fitted
so that it explains this mass of data we will go sver to <“he thiri

step.

This step will be tc use esarlier collected data, where the frame
constellation is quite different from the one used in this study,

- In this phasc we also have %o reclaseifly the observation of tecach~
ing from a more comprehensive theoretical acpproach. Prom the theory
we can deduce hypotheses and test and modify our model., This way
of working is extremely hypothetic-deductive in its character and
will both méan 2, formalization of our theory and empirical verifi-
cation, Obviously there are masses of raw data already collected
and the'methodology here represented forces us to use data wollcec—
ted outside Swedcn. On a more gencreral level %nis way of working
is a spare of time and money.
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The first three steps arc tne mos* importent to take and will

funetion as an umbrells Tor ihe development of our theory.

Parallel to this work therc is two other approaches that will ce

used,

The first is to more theoreticalily airror the relaticns bescen
the process and the outcome. We v’ 1 here go another way round

(ef Kiiborn & Iundgren 1973).

A test of knowledge in arisi:. tic has already been developed. from

whick each student can be diae ~:sed in relation to 2 structured

‘plar. over different arces within arithmetic, From this plan we

can within each item disgnoce what pent of the plan the student
masters. The design will he %o give a pre- and post--test and the
process will be followzd and coded Vvotn zccording to the plan and
the students’ linguietlc commebence, Ve con here enalyze how the
teaching is steered in relotinz +to pre~knowledge. how the students
interact, what educational r»ic they will have and *he learning
ouccome for the studerts. Tn the design we have plazned experiments
o vary fropss as Wil ou feachies. To sone oxtent this approach
can be looked upon as similar to the approach r»rcccmaended by

Gage (1972). It is in some raspect, vmt 1t is not in a very
significant wey, The whole oppreach is stecred by a zomprehensive
theory, The approach is built 3n the first hand on deduction, not

induction,

The other way is quite contrary. The wey we here treated *he theory
is on an epistomological level to some exient traditional. The ano—
lysis will lead us to wxvlain relations between variables and to
some extent to understand a rrocess. but we have left the more
strueturalistvic enalysis. Thie would mean another aporoach in

which we try to analyze the teaching process as a sysiom of trans-
formation with a specified purpose. On an epistomolosinal 1-vel

we nhavc more to analyze then what the teuching siructure (of Anders-
son 1969) and on an empirical level try to build up a more hermeune--

tic approach.
PP

As we have planned the next .tep, it nonsists of formaliring the
mocel, to test diffcrent parts by use of carlier and new data.

by £ield stuvdies end by expcrirents, But on the saze hand we must
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loose up the model and try a more comprehensive thinking for mirror

the teaching process not only as a set of rules mixed by parts,

but also as a set of rules steered by intention and purpose, in
which the student is looked upon not only as a reacting organisnm
cn different stimuli but as a generating organism with planned
actions,
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